Palladium nanoparticles generated from organometallic complexes in the presence of functionalized mono-phosphines (L1-L3), in both THF and imidazolium-based ionic liquids (ImILs), were 
Introduction
Imidazolium-based ionic liquids (ImILs) represent the most common molten salts applied in catalysis [1] . Especially, they have found a remarkable success in the field of nanocatalysis, where metallic nanoparticles (MNPs) are involved in the catalytic process [2] . The highly organized structures exhibited by ImILs permit the stabilization of nanoclusters in the absence of other kind stabilizers, named "ligand-free" systems [3] . The presence of ligands (in general relatively small organic entities containing donor groups, such as thiols, amines, isocyanides, phosphines…) as stabilizers other than the ImIL salts, often contributes to control the size and to improve the dispersion and solubility of MNPs, impeding their aggregation and prompting on their reactivity [4] . In particular for palladium nanoparticles (PdNPs), the use of phosphines as stabilizers has captivated the attention of many research groups working on catalysis due to coordinating properties and versatile structural modification increasing activity and selectivity, mainly using bis-P-donor ligands (diphosphines, diphosphites) [5] or phosphines containing an additional donor center, such as thioetherphosphines [6] . However, PdNPs capped with mono-phosphines have received less attention [7] . To the best of our knowledge, PdNPs containing mono-phosphines in ILs have not been previously reported.
Results and discussion
Synthesis and characterization of palladium nanoparticles.
We synthesized PdNPs in both an organic We chose mono-phosphines containing a second function (phenyl group in L1 or cyano group in L2) in order to reinforce the coordination at the metallic surface; for comparative purposes, the phosphine L3, with a non-coordinated arm, was also considered. In fact, the phosphine L1 containing an alkylphenyl substituent, i.e. 3-phenylpropyl arm, was envisaged based on our previous observations [10] . We evidenced a -coordination mode of the ligand 4-(3-phenylpropyl)pyridine by the two aromatic rings (phenyl and pyridyl groups) at the metallic surface of ruthenium nanoparticles [11] .
Due to the air sensitivity exhibited by the trialkyl phosphine L1, the adduct H3B-L1 (from now simply L1) was used in the synthesis of PdNPs, with the aim to limit its oxidation. counted particles); h) size distribution for PdNPL1dba,EMI (2.6 ± 0.9 nm for 1,300 counted particles)
Powder X-ray diffraction (XRD, Fig. 2) and the crystallographic planes spots observed by fast Fourier transform to the HRTEM on a single particle, proved the fcc structure exhibited by PdNPs prepared in both THF and IL, PdNPL1nbd,THF and PdNPL1nbd,BMI (Figs. 2 and 3, respectively) [13] . In addition, the corresponding energy dispersive X-ray analysis (EDX) proved the presence of both the phosphine and IL in the nanoparticle. After these results, PdNPs containing L1
were chosen as catalytic precursors for the catalytic study (see section 3).
Synthesis of palladium complexes.
Pd ( (2) 87.86(3).
Catalytic behavior of preformed PdNPs in

ImILs.
PdNPs stabilized by BH3-L1, PdNPL1nbd,BMI and PdNPL1dba,BMI, were evaluated in the hydrogenation reaction of (E)-4- Table 1) .
Both systems were active under smooth conditions (entries 1-4), leading to full conversion after 1h under 5 bar of dihydrogen pressure at 50 °C (entries 2 and 4). In any case, 4-phenyl-2-butanone was exclusively obtained, model molecule of interest for the synthesis of some fragrances [17] . Organic compounds were quantitatively extracted from the catalytic phase (control of the recovered mass). With ligands L2
and L3, the corresponding PdNPs were much less active, and only full conversion was achieved under 40 bar during 16h of reaction (entries 5 and 6). This behavior agrees with the low stabilizing character of ligands L2 and L3 in relation to L1 (see above). In the absence of palladium, the reaction did not take place. PdNPs-based catalysts were also tested in Suzuki-Miyaura cross-couplings ( under the same conditions (entry 7, TEM images obtained after catalysis did not reveal important differences in shape and size of PdNPs, being rather bigger after catalysis:
2.20 nm (before catalysis) vs 2.7-2.9 nm (after catalysis) (Fig. 8) , what can be associated to a some extent of molecular leaching during the cross-coupling process and further readsorption on nanoclusters [3a, 20] . Based on our previous works [18, 21] , we wanted to carry out the one-pot sequential process, consisting in a Heck-Mizoroki coupling followed by hydrogenation to obtain 4-phenyl-2-butanone, starting form iodobenzene and 3-buten-2-one and only involving one catalytic In contrast to our previous experiences, under these "base-free" conditions, the catalytic solution for the first step (C-C coupling) was orange (formation of molecular Pd species) and no PdNPs could be reformed again under hydrogen pressure. But surprisingly, the analyses of the organic phase after the coupling (in the absence of H2) led to a mixture of two products, (E)-4-phenyl-3-buten-2-one (expected Heck coupling product) and 4-phenyl-2-butanone (reduced product from the Heck coupling product), in a ratio 2/3 respectively (Scheme 3). 
Synthesis of PdNPs in ImILs
Synthesis of PdNPs in THF
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